Phosphatidic acid mimics the muscarinic action of acetylcholine in cultured bovine chromaffin cells.
In cultured bovine chromaffin cells, acetylcholine as well as muscarine stimulated the 32Pi incorporation into phosphatidic acid, induced the efflux of 45Ca2+ from prelabelled cells, and, in parallel, elevated intracellular cyclic GMP content. Phosphatidic acid added to the medium also stimulated the efflux of 45Ca2+ and the synthesis of cyclic GMP in the cells in the same fashion as muscarinic agents, whereas it did not induce the secretion of catecholamines indicating that the effect of phosphatidic acid is specific to muscarinic action. The result supports the hypothesis that phosphatidic acid produced during phosphatidylinositol turnover is linked to the regulation mechanism of Ca2+ mobilization and cyclic GMP synthesis by muscarinic stimulation.